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ABSTRACT

Titanium-based alloys are widely used as a material of choice in various components in aerospace,
chemical, pharmaceutical and medical device industries. In fabricating miniaturized products, the micro-
milling process possesses several advantages such as ease of use, process flexibility, low set-up cost,
variety in work materials and high material removal rates, and is one of the most promising methods for
rapid manufacturing of parts with complex three dimensional features in high relative accuracy and
precision. However, controlling the micro-end milling process to obtain the desired results is much harder
due to the size effect and uncontrollable factors. This work presents experimental investigations and finite
element simulations on micro-milling of Ti-6Al-4V alloy with micro-end mills. Micro-milling of Ti-6Al-
4V using uncoated and coated tungsten carbide micro-end mills are conducted; surface roughness, burr
formation and tool wear are measured. Effects of machining parameters on surface roughness, burr
formation, and tool wear are investigated. Finite element modeling is utilized to predict forces,
temperatures, and wear rate for micro-tools. Predicted temperature and tool wear contours reveal
advantages of coatings. Models have been obtained with statistically based methods are also utilized in
multi-objective particle swarm optimization to identify optimum process parameters. The results show
that the average surface roughness can be minimized while burr formation is reduced concurrently.
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